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Background: There are numerous questions about the treatment of blunt aortic injury (BAI), including the management
of small intimal tears, what injury characteristics are predictive of death from rupture, and which patients actually need
intervention. We used our experience in treating BAI during the past decade to create a classification scheme based on
radiographic and clinical data and to provide clear treatment guidelines.
Methods: The records of patients admitted with BAI from 1999 to 2008 were retrospectively reviewed. Patients with a
radiographically or operatively confirmed diagnosis (echocardiogram, computed tomography, or angiography) of BAI
were included. We created a classification system based on the presence or absence of an aortic external contour
abnormality, defined as an alteration in the symmetric, round shape of the aorta: (1) intimal tear (IT)—absence of aortic
external contour abnormality and intimal defect and/or thrombus of <10 mm in length or width; (2) large intimal flap
(LIF)—absence of aortic external contour abnormality and intimal defect and/or thrombus of >10 mm in length or
width; (3) pseudoaneurysm—presence of aortic external contour abnormality and contained rupture; (4) rupture—
presence of aortic external contour abnormality and free contrast extravasation or hemothorax at thoracotomy.
Results:We identified 140 patients with BAI. Most injuries were pseudoaneurysm (71%) at the isthmus (70%), 16.4% had
an IT, 5.7% had a LIF, and 6.4% had a rupture. Survival rates by classification were IT, 87%; LIF, 100%; pseudoaneurysm,
76%; and rupture, 11% (one patient). Of the ITs, LIFs, and pseudoaneurysms treated nonoperatively, none worsened, and
65% completely healed. No patient with an IT or LIF died.Most patients with ruptures lost vital signs before presentation
or in the emergency department and did not survive. Hypotension before or at hospital presentation and size of the
periaortic hematoma at the level of the aortic arch predicted likelihood of death from BAI.
Conclusions: As a result of this new classification scheme, no patient without an external aortic contour abnormality died
of their BAI. ITs can be managed nonoperatively. BAI patients with rupture will die, and resources could be prioritized
elsewhere. Those with LIFs do well, and currently, most at our institution are treated with a stent graft. If a
pseudoaneurysm is going to rupture, it does so early. Hematoma at the arch on computed tomography scan and
hypotension before or at arrival help to predict which pseudoaneurysms need urgent repair. ( J Vasc Surg 2012;55:
47-54.)
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(Since the seminal report by Parmley in 1958, much has
changed in the diagnosis and treatment of blunt aortic
injury (BAI). This was perhaps best described in the Amer-
ican Association for the Surgery of Trauma (AAST) 1 and 2
trials showing the transition from angiography to com-
puted tomography (CT) for diagnosis and from open to
endovascular repair as definitive treatment.1,2 AAST 2 and
several meta-analyses have shown reduced mortality and
paraplegia rates with endovascular repair of BAI compa-
red with open repair, along with an increase in device-
related complications.2-5
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doi:10.1016/j.jvs.2011.07.073Numerous questions remain despite a growing body of
xperience in treating BAI with endovascular methods.
hese include management of small intimal tears and
hether there are injury characteristics predictive of death
rom rupture that might persuade surgeons to choose one
ode of therapy over another. These would include anti-
mpulse therapy with observation, endovascular repair, or
pen surgical repair.
Our institution receives most of the severe trauma from
five-state region in the United States and thus sees a
elatively large volume of BAI. Our goal was to review our
xperience in treating BAI during the past decade to create
classification scheme based on radiographic and clinical
ata and to provide clear treatment guidelines.
ATERIALS AND METHODS
This study was approved by the Institutional Review
oard at the University of Washington, Harborview Med-
cal Center. We retrospectively searched our hospital dis-
harge database for International Classification of Diseases
odes 901.0 injury aorta (thoracic), 902.0 injury aorta
abdominal), 441.01 thoracoabdominal dissection, and
41.01 thoracic aneurysm ruptured. We also reviewed the
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January 201248 Starnes et alRadiology Information System (IDX9.9.7, General Elec-
tric Healthcare, Waukesha, Wisc) from 2004 to 2008. The
analysis included all patients with a BAI diagnosis con-
firmed operatively or radiographically by echocardiogram,
CT, or angiography between 1999 and 2008.
Medical, operative, and radiology records were evalu-
ated. Clinical notes and radiographic studies were reviewed
for demographic information, aortic injury details, opera-
tive details, Injury Severity Score (ISS), survival, hospital
outcomes, and late outcomes (6 months). When possi-
ble, medical records from other hospitals were obtained for
outcome data.
After a review of the types of injuries commonly seen,
we created a classification system (Fig 1) based on the
presence or absence of aortic external contour abnormality.
This is defined as a change in the symmetric, round shape of
the aorta. Various imaging protocols were used throughout
the study period, and aortic measurements were made
orthogonal to the aortic flow channel:
● Intimal tear—absence of aortic external contour ab-
normality and intimal defect and/or thrombus of10
mm in length or width.
● Large intimal flap (LIF)—absence of aortic external
contour abnormality and intimal defect and/or
thrombus of 10 mm in length or width.
● Pseudoaneurysm—presence of aortic external contour
abnormality and contained rupture.
● Rupture—presence of aortic external contour abnor-
mality and free contrast extravasation or hemothorax
Fig 1. Blunt aortic injury classification scheme based o
mality on axial computed tomography imaging. Represefound upon thoracotomy. anjury characteristic definitions
Location of aortic injury. Ascending aorta: from the
ortic valve to the proximal origin of the innominate artery.
ortic arch: from the proximal origin of the innominate
rtery to the distal aspect of the left subclavian artery. Aortic
sthmus: from the distal aspect of the left subclavian artery
o 2 cm caudal to the left pulmonary artery (on axial
maging). Descending aorta: from 2 cm caudal to the left
ulmonary artery to the diaphragmatic hiatus. Abdominal
orta: from the diaphragmatic hiatus to the aortic bifurca-
ion.
Death from blunt aortic injury.Death directly result-
ng from injury from exsanguination or cardiac arrest in the
mergency department (ED) or in the operating room.
eath caused by exsanguination or prolonged hypotension
or which there was no other obvious cause.
Hypotension. Systolic blood pressure (SBP) 90
m Hg.
Measurements. Pseudoaneurysm size: Length—full
ength of injury on axial imaging. Width—width of closest
ormal aortic diameter distal to the injury subtracted from
aximal width of pseudoaneurysm (Fig 2).
Size of hematoma. Aortic arch: measured in arch at
he proximal origin of the left subclavian artery (Fig 3).
Left pulmonary artery. Measured from the edge of
he aorta to the edge of the hematoma antero-posterior at
he level of and toward the left pulmonary artery.
Lung.Measured from the edge of the aorta to the edge
f the lung laterally at the level of the left pulmonary artery.
Length. Measured on axial imaging.
Diameters. Aortic diameter: largest normal aortic di-
presence or absence of aortic external contour abnor-
e images are shown.n themeter just distal to the area of injury. Aortic arch curvature
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Volume 55, Number 1 Starnes et al 49diameter: measured from mid-ascending aorta to mid-
descending aorta at the level of the left pulmonary artery on
axial imaging. External iliac artery: smallest diameter of
each external iliac artery.
Statistics. We used the 2 test to compare propor-
tions for dichotomous and categoric variables. When the
expected cell sizes were 5, we used Fisher’s exact test.
We used t-tests for continuous variables. Because this
analysis was exploratory, we did not adjust for multiple
comparisons. To further explore contributors to death
from BAI, we performed logistic regression comparing
individuals with death from BAI to all other individuals,
combining both individuals who were still alive and
those that died from other causes. All P values reported
are two-sided. Analysis was performed using SPSS (IBM,
Somers, NY) and Stata software (StateCorp, College
Fig 2. Pseudoaneurysm width measurements. A, A widt
injury is shown. B, A width measurement of the no
pseudoaneurysm size is calculated by subtracting the me
Fig 3. Size of hematoma measurement at the level of the
(left) axial and (right) oblique images.Station, Tex). rESULTS
Demographics. During the 10-year period from
999 to 2008, 140 patients (27% female) with radio-
raphically diagnosed BAI were treated at our institu-
ion. The average age was 40 (range, 6-89 years), and
9% had been in motor vehicle collisions. Of the patients
ith multiple injuries, 34% were hypotensive before or in
he ED, and 10 patients (7.1%) lost vital signs en route or
pon arrival. Most patients had multiple associated inju-
ies, with a mean ISS of 39.5, most commonly chest,
bdomen, and extremity injuries. Hypotensive patients
ad significantly higher ISS (P  .005). ISS was signifi-
antly inversely correlated with age, such that younger
atients had a higher ISS (P  .01). ISS was higher for
atients with pseudoaneurysms and ruptures (40 and 56,
asurement of the maximum aortic diameter at the site of
aorta just distal to the site of injury is shown. The
ment in B from that in A.
ic arch just distal to the left subclavian artery is shown onh me
rmalaortespectively) than for intimal tears and large intimal flaps
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January 201250 Starnes et al(36 and 37) after adjusting for age and sex (P  .001;
Table I).
Location of injury. Table II reports the type of aortic
injury and relative location within the aorta. Seventy per-
cent of all injuries were near or at the aortic isthmus. There
were few injuries in the ascending aorta or aortic arch, and
most were without aortic contour abnormality. Most of the
intimal tears were at the isthmus or in the descending
thoracic aorta, whereas most large intimal flaps were in the
abdominal aorta. Half of the ruptures were also in the
abdominal aorta. Most of the BAIs were pseudoaneurysms
(71% of injuries) with 16.4% intimal tears.
Pseudoaneurysm size. Pseudoaneurysms measured
8.7  4.3 mm in width (range, 0-31 mm) and 28  14.1
mm in length (range, 7-84 mm).
Size of hematoma. Hematomas were at the level of
the aortic arch (maximal diameter range, 1-27 mm) in 46
patients (433%), at the level of the left pulmonary artery
(range, 2-30 mm) in 60 (43%), and at the same level
extending laterally toward the lung (range, 2-19 mm) in
53 (38%). The average length of hematoma was 138 
60.8 mm, and the average distance of injury from the left
subclavian artery (for patients in whom the data was avail-
able) was 16.4  14.1 mm. With the exception of one
patient with an intimal tear, all patients with hematoma
around the aorta had a pseudoaneurysm.
Aortic diameter. The average aortic diameter was
21.6  4.6 mm (range, 13-45 mm). The average aortic
arch curvature diameter ranged widely, from 43 to 110
mm. The external iliac artery diameters averaged 7.5 mm
(range, 4-13 mm). Age correlated significantly with aortic
diameter and aortic arch curvature diameter, such that both
increased as patients aged (P  .0001 for each).
Outcomes by type of injury
Outcomes by type of injury are reported in Table III.
Intimal tears. There were 23 patients with an intimal
tear (16.4% of the total population) located throughout the
aorta but with most in the isthmus and descending aorta.
Of these, 20 patients were treated nonoperatively, one
underwent open repair, and two underwent endovascular
repairs. Operative intervention was chosen early in our
endovascular experience when the benign course of pa-
tients with minimal aortic injury was not yet well eluci-
dated. Those who underwent surgery had no operative
Table I. Type of blunt aortic injury (BAI) and
corresponding Injury Severity Score (ISS)
BAI type
ISS
Mean (range)
Intimal tear 36.5 (20-70)
Large intimal flap 36.6 (16-57)
Pseudoaneurysm 40.4 (20-75)
Rupture 55.6 (25-86)complications and all survived. Survival was 85% in those oreated medically: three died of multiorgan system failure,
ut none died from the BAI.
Of the three patients who received intervention, two
ho had endovascular repair had follow-up CT imaging
hat showed resolution of the injury. Of the 20 patients
reated nonoperatively, 17 survived. Additional imaging in
6 showed 14 injuries had healed and two were stable.
ollow-up averaged 71 days (range, 2-196 days). All of the
ealed injuries had done so3 months and more than half
ere healed in 1 month (Fig 4).
Large intimal flaps. There were eight patients with
IF (5.7% of the total population), found primarily in the
bdominal aorta (62.5%). Only one patient (12.5%) was
ypotensive, and the average ISS was 37. Radiographic
rogression resulted in two open repairs and four endovas-
ular repairs, and two patients were treated nonoperatively.
o surgical patient had procedural-related complications
nd none of the patients with LIF died. Of those treated
ith an intervention, all endovascular repair patients had at
east one follow-up CT scan. CT follow-up averaged 745
ays (range, 6-1840 days), with all injuries resolved and no
ew complications found. Two patients with LIF were
reated nonoperatively, and both survived. Follow-up CT
ngiography (CTA) was available for both, with limited
ollow-up of 5 to 9 days; neither injury changed within that
ime frame.
Pseudoaneurysms. Pseudoaneurysms were present in
00 patients (71% of the entire cohort), and 87% of these
ere at the isthmus. The average ISS in these patients was
igher than in those without an aortic external contour
bnormality at 40. Hypotension was noted in 37 (37%),
nd two patients (2%) lost vital signs before or in the ED.
ne of those two patients underwent open repair and died
f exsanguination from the injury, and the other underwent
ndovascular repair and survived. Mortality was 24%, of
hich nine deaths (37.5%) were due to BAI (confirmed
ntraoperatively at time of death, or after definitive repair
ith clinical findings suggestive of aortic rupture). CTA
ollow-up averaged 581 days (range, 3-2960).
Eighty-six patients underwent surgery (43 open repairs
nd 43 thoracic endovascular repair). Of the 14 patients
ith pseudoaneurysms treated nonoperatively, seven sur-
ived, and five received additional CT imaging. With an
verage follow-up after discharge of 75 days (range, 12-168
ays), none of the pseudoaneurysms had worsened in size
r in shape. All of the seven patients who died with nonop-
rative treatment, died of multiple organ or respiratory
ailure, and none died of the BAI.
Ruptures. Nine patients had rupture as diagnosed on
horacotomy: four in the thoracic aorta, four in the abdom-
nal aorta, and one in the aortic arch. These patients had the
ighest ISS at 56, 100% were hypotensive, and 90% lost
ital signs en route or in the ED. All nine patients received
thoracotomy and attempt at open repair. Endovascular
epair was not considered for these patients at the time of
resentation in extremis. Eight patients (89%) died; six of
he eight deaths (75%) were directly from the BAI, the
ther two were from brain death and multiorgan system
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Volume 55, Number 1 Starnes et al 51failure (resulting in part from massive blood loss from the
BAI). The patient with aortic arch rupture was the only
rupture patient not to lose vital signs and the only survivor
to hospital discharge.
Predictors of death from BAI. The BAI was the
direct cause of death in 15 patients (11% of the entire
Table II. Type of aortic injury, relative location within the
Location
AECA (–), No. (%)
Intimal tear Large intimal fla
Ascending
No. 2 . . .
Dead 0
Arch
No. 2 2
Dead 0 0
Isthmus
No. 7 . . .
Dead 2
Descending
No. 7 1
Dead 1 0
Abdominal
No. 5 5
Dead 0 0
Total 23 (16.4) 8 (5.7)
Dead 3 (13) 0 (0)
AECA, Aortic external contour abnormality.
Table III. Outcome by type of blunt aortic injury (BAI)
Injury
Total Open repair TEVAR
(No.) (No.) (No.)
Intimal tear 23 1 2
Large intimal flap 8 2 4
Pseudoaneurysm 100 43 43
Rupture 9 9 0
Total 140 55 49
TEVAR, Thoracic endovascular repair.
Fig 4. A, Intimal tear is shown at the initial presentation
C, The tear was completely healed on follow-up imagingpatient population and 43% of the deceased). Before or at aD arrival, 36 patients (26%) were hypotensive, with an
verage ISS of 36. Hypotension recorded at the time of ED
dmission was significantly associated with death from rup-
ure. In a multivariate logistic regression, only SBP 90
m Hg was an independent predictor adjusting for age,
ex, and ISS (Table IV). Other variables appeared to be
ta, and corresponding mortality
AECA (), No. (%) Total
Pseudoaneurysm Rupture No. (%)
. . . . . . 2
0
5 1 10
0 0 0
87 4 98
21 4 27
5 . . . 13
3 4
3 4 17
0 4 4
100 (71.4) 9 (6.4) 140
24 (24) 8 (89) 35 (25)
edical treatment Dead Non-BAI BAI-related
(No.) (No.) (No.) (No.)
20 3 3 0
2 0 0 0
14 24 15 9
0 8 2 6
36 35 20 15
ay 7, 2006.B,The tear was stable after 4 days (May 11).
8 days (June 14).aor
pMonMssociated, but the number of potential variables was lim-
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and loss of vital signs before or in the ED were also
significant predictors of death secondary to BAI.
None of the pseudoaneurysm measurements signifi-
cantly correlated with death secondary to BAI. However,
the size of the periaortic hematoma at the level of the aortic
arch was significantly correlated with death from BAI, with
an average of 20.3 mm in those that died from their aortic
injury vs 7.7 mm in those that did not (P .001). Patients
with a 15-mm arch hematoma were significantly more
likely to die from their BAI than those with a smaller
hematoma (P  .011; Table V).
Device-related complications. Device-related com-
plications occurred in three patients. Stent graft collapse
occurred in two patients, one in the previously mentioned
patient at 334 days after the procedure and one on day 3.
The latter was immediately recognized and corrected with
implantation of a giant Palmaz stent. Intraoperative proxi-
mal migration of the stent graft in one patient required
open explantation and subsequent open repair. This patient
also survived this event.
Endovascular operative details. Of the 43 endovas-
cular repairs, eight (19%) required intentional coverage of
the left subclavian artery. This was well tolerated by all eight
patients, and subsequent subclavian revascularization was
not required. One stroke (2.3%) occurred in a 61-year-old
woman who also required an adjunctive iliac conduit
procedure for delivery of the device. One access-related
complication (2.3%) resulted in common femoral artery
Table IV. Multivariate logistic regression of four
variables associated with death from blunt aortic injurya
Variable OR (95% CI) P
Sex 0.43 (0.07-2.38) .33
Age 1.01 (0.98-1.04) .38
Systolic blood pressure
90 mm Hg 11.37 (2.30-56.30) .003
Injury severity score 1.00 (0.95-1.05) .91
CI, Confidence interval; OR, odds ratio.
aReference was nondeath from blunt aortic injury; therefore, an OR 1
indicates reduced risk of death and OR1 indicates increased risk of death.
Table V. Size of periaortic hematoma correlated with
death from blunt aortic injury (BAI)
Variablea
Deathb
PNot BAI-related BAI-related
Size of hematoma, mm
At arch 7.7 (1-23) 20.3 (9-27) .001
At left pulmonary
artery 6.9 (2-30) 6.7 (5-8) .93
At lung 6.9 (2-19) 9.7 (7-11) .15
aData are presented as mean (range).
bAlive or non-BAI death.occlusion. rISCUSSION
There are an estimated 8000 BAIs per year in the
nited States, and in 2008, moderate-to-severe thoracic
njuries were the second leading cause of trauma-related
eath. BAI is found in 0.1% to 0.6% of patients with serious
rauma admitted to major trauma centers.3,6-8
The ages, sex distribution, and ISSs of our patients were
uite similar to previously published reports. The ISS was
ignificantly higher in patients with more severe BAI, sup-
orting the concept that the presence and the severity of
AI both serve as markers of trauma to the patient as a
hole.
Parmley’s classification of BAI in 1958 was seminal in
ts first description of aortic injury and awareness of the
ethality associated with this devastating injury.9 This clas-
ification, however, is unfortunately not relevant for today’s
linicians because it is pathologically based. Most BAIs are
ow diagnosed using CTA; hence, a classification scheme
ased on CT images is more applicable to currently triage
atients and choose a treatment.
We have created a classification scheme based on aortic
xternal contour abnormality of the aorta with four types of
njury: intimal tears, LIF flaps (both enterobacterial com-
on antigen negative), and pseudoaneurysms and ruptures
both enterobacterial common antigen positive). The four
ypes of injury are similar to those described in the AAST I
nd II trials.1,2,10,11 Azizzadeh et al12 also described a
imilar system with intramural hematoma instead of large
ntimal flaps. Their findings were similar, especially in that
ntimal tears did well and ruptures fared poorly. We believe
hat intramural hematoma is radiographically poorly de-
ned and may often be associated with injury to adjacent
tructures without a true aortic injury.
Malhotra et al13 are credited with the first published use
f the term “minimal aortic injury” (MAI) in 2001. Since
hat time, with increasing use of CTA for diagnosis of BAI,
ncreasing numbers of MAI have been diagnosed. Several
mall case series suggest most injuries heal, but others have
dentified patients who progressed.13-16 Our report in-
ludes 23 patients (16.4%) with intimal tears 10 mm
tting the diagnosis of MAI. We arbitrarily chose 10 mm
ased on our institutional experience. Most patients had at
east one follow-up CT scan, and the injury in most healed,
one of the injuries worsened, and no patient died from the
AI. Azizzadeh et al12 monitored 10 patients with MAIs
onoperatively with no deaths and no ruptures. Our cur-
ent standard of care is to treat these injuries nonoperatively
ith anti-impulse therapy (-blockers) and follow them
ith repeat CTA until they have demonstrated resolution
f the injury. Our follow-up imaging regimen occurs at 30
ays, 6 months, 1 year, and every other year thereafter.
Patients with LIF all did well with short-term follow-
p. The two treated nonoperatively remained stable. The
urrent standard of care for nontraumatic type B aortic
issections is nonoperative management with anti-impulse
herapy. Patients with traumatic LIF may likewise not
equire intervention. That being said, we have limited
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Volume 55, Number 1 Starnes et al 53follow-up available, and many of these injuries are concern-
ing enough with evidence of progression on imaging that
we have chosen to fix some of them promptly.
No patient with a normal aortic external contour died
of their BAI. Those who received surgical repair did well,
and those treated nonoperatively also did well, with stable
or healed injuries. None of these injuries progressed to
pseudoaneurysms or rupture. The overall mortality rate was
also better for these injuries, as were the ISSs, suggesting a
less injured patient.
Patients with pseudoaneurysms were more likely to die
of their aortic injury than those without a contour abnor-
mality, with more than one-third of those who died suc-
cumbing from their BAI. Of interest, no patient initially
treated nonoperatively had a worsening injury on follow-up
imaging and none ruptured. This is the group in whom
predictors of rupture would be most useful for triage and
treatment decisions. Because pseudoaneurysms made up
most of the BAI, and nearly all injuries with documented
periaortic hematoma had associated pseudoaneurysm, the
finding that hematoma at the level of the aortic arch corre-
lated with BAI-related death may serve as a useful marker
for choosing urgent repair.
In addition, hypotension was a strong predictor of
death from BAI. Although 37% of all patients with pseu-
doaneurysms were hypotensive before or at arrival, 75% of
patients who died of their BAI were hypotensive. Of the
two who were not, one died in the operating room and the
other ruptured 334 days later after a collapse of his stent
graft with enlarging pseudoaneurysm. Lancey et al17 also
found hypotension was significantly correlated with BAI-
associated death. Hypotensive patients with larger hema-
tomas may benefit from early repair and intensive anti-
impulse therapy.
Ten patients (7.1%) lost vital signs either en route to or
in the ED. Of these, eight were ruptures and two were
pseudoaneurysms. Nine of these 10 patients ultimately died
during the first hospital day (eight ruptures, one pseudo-
aneurysm). It is a moral challenge to let a young patient die,
but patients who present in extremis after blunt thoracic
trauma and do not respond to resuscitative measures typi-
cally fare poorly, with the eventual result being death. We
may choose in the future to prioritize scarce resources for
other patients with a better chance of survival.
Others have shown that patients who die from BAI
do so within several hours of hospital admission. A recent
autopsy study found that of all patients who died from
BAI, 57% were dead at the scene or at arrival to the
hospital, 37% died within the first 4 hours, and only 6%
died after 6 hours.18,19 Recent reports from Feezor et al6
and Azizzadeh et al12 show 15% to 27% of patients with
BAI died in the ED even before definitive repair could
begin.
The corollary to this concept is that patients who
survive the first few hours in the hospital are a self-selected
subset who have a more stable injury and are unlikely to
rupture later. One study20 reported three groups of pa-
tients: those who die at the scene (70%-80%); those who are Dnstable and die quickly upon admission, regardless of
hether they receive an operative repair (2%-5%); and those
ho survive admission and rarely die of their BAI. Our
ndings support this concept: all patients who died of their
AI did so en route, in the ED, or in the operating room
immediately after ED admission). The two exceptions
ere patients who received repair (one open and one
ndovascular) and ruptured afterward.
ONCLUSION
Our classification scheme showed that no patient with a
ormal external contour of the aorta died of the BAI.
ntimal tears can be managed nonoperatively. Patients with
uptures will die, and resources may be prioritized else-
here. Patients with LIFs do well, and currently, most are
eing treated with a stent graft. If a pseudoaneurysm is
oing to rupture, it does so early (before or in the operating
oom). Our current practice is to treat all pseudoaneurysms
ith endovascular repair if the patient has a reasonable
ikelihood of survival. Hematoma at the arch on CT scan
nd hypotension before or at ED arrival help to predict
hich pseudoaneurysms need urgent instead of semielec-
ive repair. Longer-term follow-up of these patients is
eeded to determine the durability of an “endovascular
rst” strategy. Our recommended clinical treatment guide-
ines for the management of BAIs are listed in Table VI.
UTHOR CONTRIBUTIONS
onception and design: BS, RL, NT, MG
nalysis and interpretation: BS, RL, SQ, NM, GA, NT,
MG
able VI. University of Washington clinical treatment
uidelines for blunt aortic injury
. All patients with radiographic evidence of blunt aortic injury
(BAI) should undergo anti-impulse therapy with -blockade,
if tolerated, coupled with antiplatelet therapy (81 mg aspirin).
. Observation alone with interval follow-up computed
tomography angiography (CTA) within 30 days is appropriate
for all intimal tears 10 mm.
. Selective management of large intimal flaps (10 mm) is
appropriate with repeat imaging within 7 days to assess for
progression. Evidence of progression should be managed,
when possible, with endovascular repair.
. All patients with an aortic external contour abnormality
should be considered for semielective (1 week) endovascular
repair if there is a high likelihood of survival from other
associated injuries. These patients should be monitored with
CT imaging as follows: 1 month, 6 months, 1 year, and every
other year thereafter. Patients with hypotension on
presentation and aortic arch hematoma 15 mm should be
repaired with endovascular methods on a more urgent basis.
. Intentional left subclavian artery coverage without
revascularization is well tolerated in a majority of patients with
BAI.
. Patients with traumatic brain injury and an aortic external
contour abnormality should be considered for earlier repair if
a deliberate increase in mean arterial pressure is deemed
beneficial for the patient.ata collection: BS, RL, SQ, MG
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